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INTRODUCTION
The MH-IA is a barge-mounted pressurized-water nuclear power plant which has an output of ^5 Mwt and 10 Mwe. It is designed to serve the United States Army as a mobile source of power at any site accessible by waterways. It is expected that construction of the MH-IA will be completed early in I965.
The U.S. Army Corps of Engineers has engaged the Oak Ridge National laboratory to review the reactor core analysis, as well as certain other aspects of the design. This report covers the nuclear analysis of the conceptual design core performed by ORNL.
DESCRIPTION OF THE CORE
The core is a heterogeneous low enrichment, light water moderated and cooled, two zone core. It is designed for partial fuel replacement and shuffling after a one-year life at full power. A quadrant of the geometrical model of the core on which this analysis is based is shown in When the BAM calculation converged the last SOFOCATE step was rerun with the high energy cutoff raised to six times the energy at which the flux was a maximum. The factor is somewhat arbitrary, but the thermal cutoff for a core at room temperature used in reference 2 was 0.15 ev which is six times 0,025 ev. Taking the thermal group cut-off at six times the energy at which the flux is maximiim is an attempt to use approximately the same shape for the thermal flux energy distribution in this calculation as was used to obtain thermal cross sections in ref-
Cross sections used in these calculations were related to the cross sections of reference 2 by the following method. Thermal cross sections for the N.S. SAVANNAH Core I at 68° and 508°F were calculated using BAM as described above. The ratio of the cross sections of reference 2 to the BAM calculated cross sections were then multiplied by the BAM 6 calculated MH-IA cross sections to obtain the values which were used.
The resulting cross sections are thus normalized to those of reference 2 and are given in Tables B1-B4 in Appendix B.
Four-Group Cross-Sections
The geometrical model used here was much the same as used in reference 2. The SNG code was used to calculate four group average cross sections using the geometry of Fig Calculations were also made to determine the worth of one rod. The calculations showed that the worth of the rods depends on the rod pattern.
For example if the eight outer rods are inserted the multiplication falls from 1.108 to 1.046 when the reactor is at 68°F. These eight rods are evidently worth O.O62 /Sk, and the four inner rods must be worth 0.l40 Ak.
However, if the four inner rods are inserted first, their worth appears to be 0.076 Ak, and the eight outer rods must then be worth 0,126 Ak.
Taking the maximum worth of the four inner rods to be 0.l40 Ak, and assuming that they are of equal worth gives 0.035 Ak for the maximum worth oi one rod at 68°F, The insertion of two of the central control rods as shown in Fig. 4 The horizontal power distribution shown in Fig, 5 represents the calculated local-to-average power ratio along the centerline of a row of pins nearest the followers. The ratio of peak-to-average power is 1.63, which is less than that calculated for the N.S. SAVANNAH Core I. This is due to the presence of B-10 in the MH-IA control-rod followers. One dimensional burnup calculations were made using the CANDLE code in the geometry of Fig. 6 . The calculations are similar to those made for the N.S. SAVANNAH reactor.
Homogenized four group cross sections representing the core regions at the beginning of life were obtained from the full core, two dimensional calculations (in the geometry of Fig. 1 with followers present) and are given in Table B12 of Appendix B. Element E is a composite of those elements which do not burn up; two cross sections for element E are given, one for the inner zone and one for the outer zone. Also two different cross sections are given for boron since the boron in the fuel cladding is not exposed to the same flux as the boron in the followers. Plutonium and fission products were assumed to be exposed to the same flux levels as seen by the UOp. The calculated reactivity lifetime is about 11 full power months, see 
